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(57) ABSTRACT

A developing device includes: a developing chamber pro-
vided with a developing agent-holding body; a first develop-
ing agent-accommodating chamber for accommodating a
developing agent and arranged below the developing cham-
ber; a first rotating member disposed 1n the first developing
agent-accommodating chamber, elastically deformable and
configured to rotate to slidably contact with an inner surface
of the first developing agent-accommodating chamber; a sec-
ond developing agent-accommodating chamber arranged
adjacent to the developing chamber and an upper portion of
the first developing agent-accommodating chamber, and to
which the developing agent 1n the first developing agent-
accommodating chamber 1s supplied by the first rotating
member; and a second rotating member disposed 1n the sec-
ond developing agent-accommodating chamber, elastically
deformable and configured to rotate to slidably contact with
an mner surface of the second developing agent-accommo-
dating chamber and to transport the developing agent in the
second developing agent-accommodating chamber toward

the developing chamber.

20 Claims, 5 Drawing Sheets
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1
DEVELOPING DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2012-042644 filed on Feb. 29, 2012
the disclosure of which 1s incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a developing device pro-
vided with a developing agent-accommodating chamber.

2. Description of the Related Art

Conventionally, there 1s known a developing device, of an
image forming apparatus, wherein a developing roller which
holds the developing agent and a supply roller which supplies
the developing agent are disposed in a developing chamber;
and a developing agent-accommodating chamber which
accommodates the developing agent 1s arranged or located at
a position below the developing chamber.

In such a developing device, an elastic transporting mem-
ber, which also functions also as an agitator agitating the
developing agent mside the developing agent-accommodat-
ing chamber, rotates so as to slidably contact with the iner
surface of the developing agent-accommodating chamber, to
thereby transport the developing agent from the developing
agent-accommodating chamber which 1s arranged below to
the developing chamber which 1s arranged above.

SUMMARY OF THE INVENTION

According to the above-described technique, however, 1t 1s
necessary to transport the developing agent to the developing,
chamber from the developing agent-accommodating cham-
ber against the gravity, and thus excessive burden 1s exerted
on the transporting member, which in turn degrades the trans-
porting member. This lowers the transporting performance of
the transporting member, thereby causing such a problem that
the developing agent cannot be stably supplied to the devel-
oping chamber.

In view of the above situation, an object of the present
teaching 1s to provide a developing device which 1s capable of
supplying the developing agent stably to the developing
chamber 1n a case that the developing-agent accommodating
chamber 1s arranged at a position below the developing cham-
ber.

According to a first aspect of the present teaching, there 1s
provided a developing device including: a developing cham-
ber provided with a developing agent-holding body config-
ured to hold a developing agent; a first developing agent-
accommodating chamber configured to accommodate the
developing agent and arranged at a position below the devel-
oping chamber; a first rotating member disposed 1n the first
developing agent-accommodating chamber, elastically
deformable, and configured to rotate so as to slidably contact
with an mner surface of the first developing agent-accommo-
dating chamber; a second developing agent-accommodating
chamber which 1s arranged adjacent to the developing cham-
ber and adjacent to an upper portion of the first developing
agent-accommodating chamber, and to which the developing
agent 1n the first developing agent-accommodating chamber
1s supplied by rotation of the first rotating member; and a
second rotating member disposed in the second developing
agent-accommodating chamber, elastically deformable, and
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configured to rotate so as to slidably contact with an 1nner
surface of the second developing agent-accommodating
chamber and to transport the developing agent 1n the second
developing agent-accommodating chamber toward the devel-
oping chamber.

According to a second aspect of the present teaching, there
1s provided a developing device including: a developing
agent-holding body configured to hold a developing agent; a
housing provided with: a developing chamber configured to
accommodate the developing agent-holding body; a first
developing agent-accommodating chamber configured to
accommodate the developing agent and arranged at a position
below the developing chamber; and a second developing
agent-accommodating chamber which 1s arranged adjacent to
the developing chamber and adjacent to an upper portion of
the first developing agent-accommodating chamber; a first
rotating member which 1s elastically deformable and config-
ured to rotate so as to slidably contact with an inner surface of
the first developing agent-accommodating chamber and to
supply the developing agent to the second developing agent-
accommodating chamber; and a second rotating member
which 1s elastically deformable and configured to rotate so as
to slidably contact with an 1nner surface of the second devel-
oping agent-accommodating chamber and to transport the
developing agent 1n the second developing agent-accommo-
dating chamber toward the developing chamber.

According to the above configurations, the second devel-
oping agent-accommodating chamber 1s provided separately
from the first developing agent-accommodating chamber,
and thus the transporting performance of each of the first and
second rotating members may be made to be small, thereby
making 1t possible to lower the burden while transporting the
developing agent. Owing to this configuration, 1t 1s possible to
suppress the degradation of the first and second rotating mem-
bers, and to supply a predetermined amount of the developing

agent to the developing chamber stably.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram showing the configuration of
a color multi-functioned machine as an example of an 1mage
forming apparatus provided with a developing device of the
present teaching.

FIG. 2 1s an enlarged view showing those 1n the vicimity of
the developing device.

FIG. 3 1s a view showing a state that a first rotating member
lifts or carries upward the developing agent.

FIG. 4 1s a view showing a state that the developing agent
1s being supplied to a second developing agent-accommodat-
ing chamber by the first rotating member.

FIG. § 1s a view showing a state that a second rotating
member 1s supplying the developing agent toward a develop-
ing section.

FIG. 6 1s a view showing a state that the second rotating,
member makes contact with an elastic plate.

FIG. 7 shows a state that the second rotating member
makes contact with the elastic plate to thereby deflectably
deform the elastic plate downwardly, whereupon the devel-
oping agent falls down to the first developing agent-accom-
modating chamber.

FIG. 8 shows a state that the elastic plate 1s returned to the
original position thereof from the state shown 1n FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Next, an explanation will be given about an embodiment of
the present teaching with reference to the drawings as appro-
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priate. Note that in the following, the schematic configuration
of a color multi-functioned machine 1 as an example of an

image forming apparatus provided with a developing device
according to the embodiment will be firstly explained, and
then the configuration characteristic to the present teaching,
will be explained. Further, in the following explanation,
directions are explained with a user using the color multi-
functioned machine 1 as the reference. Namely, the left side
and right side 1 FIG. 1 are “front” and “rear”, respectively,
and the front side and the rear side in FIG. 1 (frontward side
and the other side with respect to the sheet surface of FI1G. 1)
are “left” and “right”, respectively. Further, the upper side and
lower side 1 FIG. 1 are “up” and “down”, respectively.

Schematic Configuration of Color Multi-Functioned
Machine

As shown 1n FIG. 1, the color multi-functioned machine 1
1s provided with a body housing 10 and a flat bed scanner 20.
Further, the color multi-functioned machine 1 mainly has,
inside the body housing 10, a paper feeding section 30 which
supplies paper (paper sheet) P and an image forming section
40 which forms an 1mage, etc. on the supplied paper P.

The flat bed scanner 20 1s a publicly known manuscript
(original) reading device which 1s provided at a position
above the body housing 10. When performing copying, etc.,
the flat bed scanner 20 1rradiates light onto an original set in
the flat bed scanner 20 and generates an 1image data by reading
an 1mage drawn 1n the original.

The paper feeding section 30 1s arranged 1n the body hous-
ing 10 at a lower portion of the body housing 10 and 1s mainly
provided with a paper feed tray 31 in which the paper P 1s
accommodated, and a paper feed mechanism 32 which trans-
ports the paper P from the paper feed tray 31 to the image
forming section 40. A plurality of sheets of the paper P in the
paper feed tray 31 are separated one by one by the paper feed
mechanism 32 and are transported to the image forming sec-
tion 40.

The 1image forming section 40 1s mainly constructed of an
exposing section 50, a processing section 60, a transferring
section 70 and a fixing section 80.

The exposing section 50 1s arranged at a position above the
paper feeding section 30, and 1s provided with un-illustrated
laser light source, polygon mirror, lens, retlecting mirror, etc.
Laser light (laser light beam) emitted from the laser light
source 1s reflected by the polygon mirror, reflecting mirror,
etc., passes through the lens and 1s subjected to a high-speed
scanning on a surface of each of photosensitive drums (pho-
toconductive drums) 61 A of the processing section 60.

The processing section 60 1s arranged at a position above
the exposing section 30, and 1s mainly provided with four
pieces of a process cartridge 61, as an example of the devel-
oping device, which are aligned 1n the front/rear direction,
and a holding case 62 which holds the process cartridges 61.

As shown 1n FIG. 2, each of the process cartridges 61 1s
provided with a photoconductive drum 61A, an electric
charger 61B, a developing roller 61C as an example of the
developing agent-holding body, a supplying roller 61D and a
layer-thickness regulating blade 61FE.

The photoconductive drum 61A 1s constructed of a con-
ductive, circular-cylinder shaped drum body, and a photocon-
ductive layer formed on a surface of the drum body. The
clectric charger 61B 1s a member which uniformly charges
the surface of the photoconductive drum 61 A, and 1s arranged
to face (be opposite to) the photoconductive drum 61A at a
position away from the photoconductive drum 61A, with a
predetermined spacing distance, so that the electric charger
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61B 1s arranged, to some extent, near to a lower rear portion
of the photoconductive drum 61A.

The developing roller 61C 1s a member which holds the
toner (developing agent) and which supplies the toner to an
clectrostatic latent 1image formed on the photoconductive
drum 61 A, and the developing roller 61C is arranged, to some
extent, near to a lower front portion of the photoconductive
drum 61A. The supplying roller 61D 1s a member which
supplies the toner to the developing roller 61C, and 1s
arranged, to some extent, near to a lower front portion of the
developing roller 61C. The layer-thickness regulating blade
61E 1s a member which regulates the thickness of the tonner
held on the developing roller 61C, and 1s arranged to contact
with a rear portion of the developing roller 61C.

Returning to FIG. 1 again, the transferring section 70 1s
arranged at a position above the processing section 60. The
transferring section 70 1s provided with a driving roller 71; a
driven roller 72; and an intermediate transferring belt 73
which 1s formed of an endless belt and which 1s arranged to be
stretched between the driving roller 71 and the driven roller
72 so as to face the respective photoconductive drums 61A;
four pieces of a primary transierring roller 74 which are
arranged to face the photoconductive drums 61A, respec-
tively, so that the intermediate transierring belt 73 1s pinched
between the primary transierring rollers 74 and the photocon-
ductive drums 61A; and a secondary transierring roller 75
which 1s arranged to face the driving roller 71 so that the
intermediate transterring belt 73 1s pinched between the sec-
ondary transierring roller 75 and the driving roller 71.

The fixing section 80 1s arranged 1n the body housing 10 at
a position above a rear portion of the transterring section 70,
and 1s mainly provided with a heating roller 81 and a pressure
roller 82 which 1s arranged facing the heating roller 81 and
which presses the heating roller 81.

In the image forming section 40, the surface of each of the
photoconductive drums 61A 1s uniformly charged by the
clectric charger 61B, and then 1s exposed by the high-speed
scanning with the laser light from the exposure section 50.
With this, an electrostatic latent image based on an 1image data
1s formed on each of the photoconductive drums 61A. Fur-

ther, the tonner inside each of the process cartridges 61 1s

supplied to the developing roller 61C via the supplying roller
61D, and enters between the developing roller 61C and the
layer-thickness regulating blade 61F so that the tonner 1s held
on the developing roller 61C as a thin layer having a constant
thickness.

The tonner held on the developing roller 61C 1s supplied
from the developing roller 61C to the electrostatic latent
image on the photoconductive drum 61 A. With this, the elec-
trostatic latent image 1s visualized (made as a visual image),
and a toner 1image (1mage) 1s formed on the photoconductive
drum 61A.

The toner images of respective colors formed on the pho-
toconductive drums 61A, respectively, are transierred onto
the mntermediate transferring belt 73 while being sequentially
overlaid ontop of one another. Then, paper P transported from
the paper feeding section 30 1s made to pass between the
intermediate transierring belt 73 and the secondary transier-
ring roller 75, thereby transierring the overlaid tonner 1images
tormed on the intermediate transierring belt 73 onto the paper
P. Afterwards, the paper P onto which the toner images are
transierred 1s transported between the heating roller 81 and
the pressure roller 82, thereby thermally fixing, on the paper
P, the tonner 1mages transierred onto the paper P. Then, the

paper P, on which the tonner images are transferred and
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thermally fixed, 1s discharged by a paper discharging roller 83
to a discharged paper tray 12 provided on an upper portion of
the body housing 10.

Detailed Configuration of Process Cartridge

Next, an explanation will be given about the detailed con-

figuration of the process cartridge 61. As shown 1n FIG. 2,
cach of the process cartridges 61 1s provided with a develop-
ing chamber 100 1n which the developing roller 61C and the
supplying roller 61D are disposed; a first tonner-accommo-
dating chamber 200 (first developing agent-accommodating
chamber) which 1s adjacent to a lower portion of the devel-
oping chamber 100; and a second tonner-accommodating
chamber 300 (second developing agent-accommodating
chamber) which 1s adjacent to an obliquely lower front por-
tion of the developing chamber 100 and which 1s adjacent to
an obliquely upper front portion of the first toner-accommo-
dating chamber 200. The position of the first toner-accom-
modating chamber 200 1s arranged at the same side (rear side)
as the developing chamber 100 with respect to the second
toner-accommodating chamber 300, as viewed from above or
below the process cartridge 61. Further, the developing cham-
ber 100, the second toner-accommodating chamber 300 and
the first toner-accommodating chamber 200 are arranged so
that the arrangement positions 1n the up/down direction (ver-
tical direction) of the developing chamber 100, the second
toner-accommodating chamber 300 and the first toner-ac-
commodating chamber 200 are lowered sequentially 1n an
order of the developing chamber 100, the second toner-ac-
commodating chamber 300 and the first toner-accommodat-
ing chamber 200.

Configuration of Developing Chamber

The developing chamber 100 has a circular-arc wall 101
which has a circular-arc shaped cross section and which 1s
provided at a position below the supplying roller 61D and
along the supplying roller 61D; and an upper wall 102 which
1s arranged 1n front of the developing roller 61C and which
extends substantially in the front/rear direction. The circular-
arc wall 101 has a front side surface 101A at which the
circular-arc wall 101 faces the second toner-accommodating
chamber 300, and a supply port 103 which 1s defined between
the upper end portion of the front side surface 101 A and the
upper wall 102 and which communicates the developing
chamber 100 and the second toner-accommodating chamber
300 with each other. It 1s possible to store or retain the toner
in a space defined by the circular-arc wall 101 1nside the
developing chamber 100.

Configuration of First Toner-Accommodating
Chamber

The first toner-accommodating chamber 200 1s formed to
have substantially a hollow circular-cylindrical shape, and 1s
communicated with the second toner-accommodating cham-
ber 300 at the obliquely upper front portion thereof. The toner
1s accommodated 1inside the first toner-accommodating
chamber 200, and a first agitator 210 as an example of the first
rotating member 1s provided inside the first toner-accommo-
dating chamber 200.

The first agitator 210 1s mainly constructed of a first rota-
tion shait 211 which 1s supported rotatably by the left and
right side walls of the first toner-accommodating chamber
200, a first support portion 212 which extends outwardly from
the first rotating shaft 211 1n the radial direction, and a first
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agitating wing 213 which 1s elastically deformable and which
1s fixed to the first support portion 212. Such a first agitator
210 rotates 1n the first toner-accommodating chamber 200 (1n
counterclockwise direction shown in the drawing). At this
time, the first agitating wing 213 rotates so as to slidably
contact with the inner wall of the first toner-accommodating
chamber 200, thereby agitating the toner and performing

function of transporting the toner toward a communication
port 313 (see FIGS. 3 to 8; to be described later on).

Configuration of Second Toner-Accommodating,
Chamber

The second toner-accommodating chamber 300 1s con-
structed of an upper wall 301, a wall 302 of which cross
section 1s circular-arc shaped and of which front portion 1s
curved upwardly, and a film 310 (elastic plate). The upper
wall 301 extends from the wall 302 1n the obliquely rearward
and upward direction and 1s continued to the upper wall 102
of the developing chamber 100. The volume of the second
toner-accommodating chamber 300 1s small as compared
with the volume of the first toner-accommodating chamber
200.

The film 310 1s an elastic member which 1s deflectably
deformable and 1s formed of a resin such as polyethylene
terephthalate, etc.; the film 310 1s formed so that an end
portion 311 of the film 310 1s supported by a lower portion of
the wall 302 of the second toner-accommodating chamber
300, and that the other end portion 312 of the film 310 extends
toward the front side surface 101 A of the circular-arc wall 101
of the developing chamber 100 (extends in the obliquely
rearward and upward direction). A communication port 313 1s
defined between the other end portion 312 and the front side
surface 101 A of the circular-arc wall 101; the second toner-
accommodating chamber 300 and the first toner-accommo-
dating chamber 200 are communicated with each other via
the communication port 313. Further, 1t 1s possible to store the
toner with the wall portion 302 and the film 310 of the second
toner-accommodating chamber 300.

A second agitator 320 as an example of the second rotating
member 1s provided mside the second toner-accommodating
chamber 300. The second agitator 320 1s mainly constructed
of a second rotation shatt 321 which 1s supported rotatably by
the lett and right side walls of the second toner-accommodat-
ing chamber 300, a second support portion 322 which extends
outwardly from the second rotating shaft 321 in the radial
direction, and a second agitating wing 323 which 1s elastically
deformable and which 1s fixed to the second support portion
322. Such a second agitator 320 rotates 1n the second toner-
accommodating chamber 300 (1n clockwise direction shown
in the drawing). At this time, the second agitating wing 323
rotates so as to slidably contact with the imnner wall of the
second toner-accommodating chamber 300, thereby agitating
the toner and performing function of transporting the toner
toward the supply port 103.

Detailed Explanation on Toner Transporting
Operation

An explanation will be given about the operations of the
first and second agitators 210 and 320, with reference to
FIGS. 3 to 8. First, an explanation will be given about the
operation of the first agitator 210. The first agitator 210 lifts
the toner upward as shown in FIG. 3, and when the first
agitating wing 213 separates from the inner wall of the first
toner-accommodating chamber 200, the toner 1s tlown toward
the communication port 313. At this point of time, the film
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310 1s not deflectably deformed (1s in a normal state), and the
spacing distance between the other end portion 312 of the film
310 and the front side surface 101A of the circular-arc wall
101 1s “D1” (see FIG. 3).

Further, as shown in FIG. 4, when the first agitator 210
rotates, the first agitator 210 makes contact with the film 310
with the toner intervening therebetween, and the film 310 1s
deflected (deformed) toward the second toner-accommodat-
ing chamber 300. With this, the spacing distance between the
other end portion 312 of the film 310 and the front side surface
101 A of the circular-arc wall 101 1s increased to be “D2” (see
FIG. 4). In other words, the first agitator 210 causes the film
310 to detlected (deformed) via the toner to thereby increase
the width of the communication port 313 to be greater than
when the film 310 1s 1n the normal state. Accordingly, the
toner flown by the first agitator 210 1s supplied to the second
toner-accommodating chamber 300 from the communication
port 313 with the widened width in such a manner. Then, the
first agitator 210 has ceased to contact with the film 310 as
shown 1n FIG. 5, and the film 310 1s returned to the normal
state. The first agitator 210 further continues to rotate, agitates
the toner inside the first toner-accommodating chamber 200
(see FIGS. 6 to 8), and repeats the operations starting from
FIG. 3.

Next, an explanation will be given about the operation of
the second agitator 320. The second agitator 320 rotates to
thereby upwardly lift the toner inside the second toner-ac-
commodating chamber 300 (see FIGS. 3 and 4). Then, as
shown 1n FIG. 5, when the second agitator 320 1s oriented
upwardly (when the posture of the second agitating wing 323
1s upward), the toner 1s released toward the supply port 103.
The released toner flies along the upper wall 301, of the
second toner accommodating chamber 300, which 1s inclined
toward the supply port 103; and the toner 1s supplied to the
inside ol a space defined by the circular-arc wall 101 of the
developing chamber 100. Any excessive toner which cannot
be fully held inside the developing chamber 100 falls down
from the upper end portion of the front side surface 101 A of
the circular-arc wall 101, and returns to the second toner-
accommodating chamber 300.

When the second agitator 320 further rotates and, as shown
in FIGS. 6 and 7, the second agitator 320 makes contact with
the film 310 with the toner intervening therebetween, then the
f1lm 310 1s deflected (deformed) toward the first toner-accom-
modating chamber 200. With this, the toner inside the second
toner-accommodating chamber 300 falls down to the first
toner-accommodating chamber 200. Further, as shown in

FIG. 8, when the second agitator 320 1s removed away from
the f1lm 310 (has ceased to contact with the film 310), the film

310 returns to the normal state. After that, the film 310 1s
deflected toward the second toner-accommodating chamber
300 again as shown 1n FIG. 4, when the first agitator 210
makes contact with the film 310. By repeating the operations
shown 1n FIGS. 3 to 8 1n such a manner, the film 310 1s
alternately deflected toward the first toner-accommodating
chamber 200 and toward the second toner-accommodating
chamber 300, and the toner 1s circulated between the first
toner-accommodating chamber 200 and the second toner-
accommodating chamber 300.

In the process cartridge 61 constructed as described above,
the second toner-accommodating chamber 300 1s provided
separately from the first toner-accommodating chamber 200,
at a position lower than the position of the developing cham-
ber 100. Therelfore, the first agitator 210 may only have to
transport the toner to the second toner-accommodating cham-
ber 300 which 1s located at the position lower than the posi-
tion of the developing chamber 100, thereby making it pos-
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sible to reduce the burden exerted on the first agitator 210
when transporting the toner, as compared with such a case of
transporting the tonner directly to the developing chamber
100. Further, the second toner-accommodating chamber 300
1s arranged at an obliquely frontward and upward position
with respect to the first toner-accommodating chamber 200,
and thus the distance from the second tonner accommodating
chamber 300 to the developing chamber 100 1s short. Accord-
ingly, also regarding the second agitator 320, it 1s possible to

reduce the burden during the toner transportation. Owing to
the configuration as described above, 1t 1s allowable that the
transporting performance of each of the first and second agi-
tators 210 and 320 1s made to be small, and thus the burden
can be reduced. Accordingly, 1t 1s possible to reduce the
degradation of the first and second agitators 210 and 320.
With this, 1t1s possible to transport the toner to the developing
chamber 100 1n a stable manner.

Further, since the volume of the second toner-accommo-
dating chamber 300 1s smaller than the volume of the first
toner-accommodating chamber 200, the second agitator 320
may be made smaller than the first agitator 210. With this, the
transporting amount of the toner by the second agitator 320
can be made small, and thus the burden exerted on the second
agitator 320 can be reduced. Accordingly, it 1s possible to
suppress the degradation of the second agitator 320 and to
supply the toner to the developing chamber 100 1n a stable
mannet.

Furthermore, the developing chamber 100, the second
toner-accommodating chamber 300 and the first toner-ac-
commodating chamber 200 are arranged so that positions of
the developing chamber 100, the second toner-accommeodat-
ing chamber 300 and the first toner-accommodating chamber
200 1n the up/down direction are lowered sequentially 1n an
order of the developing chamber 100, the second toner-ac-
commodating chamber 300 and the first toner-accommodat-
ing chamber 200. Further, the position of the first toner-
accommodating chamber 200 1s on the same side as the
developing chamber 100 with respect to the second toner-
accommodating chamber 300, as viewed from above and
below the process cartridge 61. With this, 1t 1s possible to
reduce any useless space 1n the process cartridge 61, and thus
to make the size of the process cartridge 61 as a whole to be
small. Moreover, since the first toner-accommodating cham-
ber 200 1s arranged at a position below and adjacent to the
developing chamber 100, the process cartridge 61 can thus be
made to be further small as a whole.

Further, in the process cartridge 61 of the embodiment, the
film 310 1s provided on the wall 302 of the second toner-
accommodating chamber 300. Accordingly, for example,
when the first agitator 210 makes contact with the film 310,
the film 310 1s deflected (deformed) toward the second toner-
accommodating chamber 300, thereby increasing the width
of the communication port 313. This makes the toner flown by
the first agitator 210 be easily supplied to the inside of the
second toner-accommodating chamber 300, and thus the
toner can be supplied to the second toner-accommodating
chamber 300 1n a stable manner. On the other hand, when the
second agitator 320 and the film 310 make contact with each
other, the film 310 1s deflected (deformed) toward the first
toner-accommodating chamber 200, thereby making 1t pos-
sible to return the toner inside the second toner-accommodat-
ing chamber 300 to the first toner-accommodating chamber
200; and by causing the second agitator 320 to continuously
rotate, these operations are performed repeatedly. With this,
the toner can be circulated satisfactorily between the first and
second toner-accommodating chambers 200 and 300.
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Although the embodiment of the present teaching has been
explained as described above, the present teaching 1s not
limited only to the above-described embodiment. Specific
configuration of the present teaching can be changed or modi-
fied as appropriate, without departing from the spirit or scope
of the present teaching.

In the above-described embodiment, for example, an elas-
tic member made of a resin such as polyethylene terephtha-
late, etc. 1s used as the film 310. It 1s allowable, however, to
use another elastic member provided that the another elastic
member 15 deflectably deformable.

In the embodiment, although two developing agent-ac-
commodating chambers that are the first and second toner-
accommodating chambers 200 and 300 are provided in the
configuration of the embodiment, the present teaching 1s not
limited only to this. It 1s allowable to provide, for example,
three developing agent-accommodating chambers in the con-
figuration of the embodiment.

In the embodiment, although the developing chamber 100,
the first toner-accommodating chamber 200 and the second
toner-accommodating chamber 300 are configured as an inte-
grated body, the present teaching 1s not limited to this. It 1s
allowable to configure that the first and second toner-accom-
modating chambers 200 and 300 are detachable with respect
to the developing chamber 100.

Although 1n the embodiment, the developing device of the
present teaching 1s exemplified by the process cartridge 61,
there 1s no limaitation to this. It 1s allowable for example to use
a developing cartridge, which 1s detachable with respect to a
drum cartridge, as the developing device.

Although 1n the embodiment, the image forming apparatus
provided with the developing device of the present teaching 1s
exemplified by the color multi-functioned machine 1, there 1s
no limitation to this. For example, the image forming appa-
ratus may be a copying machine, printer, and the like.

What is claimed 1s:

1. A developing device comprising:

a developing chamber provided with a developing agent-
holding body rotatable around a first rotation axis
extending 1n a first direction and configured to hold a
developing agent, and a supplying roller rotatable
around a second rotation axis extending in the first direc-
tion and configured to supply the developing agent to the
developing agent-holding body;

a first developing agent-accommodating chamber config-
ured to accommodate the developing agent and arranged
at a position below the developing chamber;

a first rotating member disposed 1n the first developing
agent-accommodating chamber, comprising a first shaft
extending in the first direction and a first wing connected
to the first shaft and elastically deformable, and config-
ured to rotate so that the first wing slidably contacts with
an mner surface of the first developing agent-accommo-
dating chamber;

a second developing agent-accommodating chamber
which 1s arranged adjacent to the developing chamber
and adjacent to an upper portion of the first developing
agent-accommodating chamber, and to which the devel-
oping agent 1n the first developing agent-accommodat-
ing chamber 1s supplied by rotation of the first rotating
member; and

a second rotating member disposed 1n the second develop-
ing agent-accommodating chamber, comprising a sec-
ond shaft extending 1n the first direction and a second
wing connected to the second shaft and elastically
deformable, and configured to rotate so that the second
wing slidably contacts with an inner surface of the sec-
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10

ond developing agent-accommodating chamber and to
transport the developing agent 1n the second developing
agent-accommodating chamber toward the developing

chamber;

wherein the first rotating member 1s disposed so that a
virtual vertical surface including the second rotation
axis of the supplying roller intersects a rotation trajec-
tory of the first wing of the first rotating member;

wherein the second rotating member 1s disposed so that the
second shait ol the second rotating member 1s positioned
above the first shaft of the first rotating member and
below the second rotation axis of the supplying roller 1n

a vertical direction; and

wherein the second rotating member 1s disposed so that the
second shaft of the second rotating member 1s positioned
on a side opposite to the first rotation axis of the devel-
oping agent-holding body with respect to the virtual
vertical surface including the second rotation axis of the
supplying roller.

2. The developing device according to claim 1, wherein a
volume of the second developing agent-accommodating
chamber 1s smaller than a volume of the first developing
agent-accommodating chamber.

3. The developing device according to claim 1, wherein the
developing chamber, the second developing agent-accommo-
dating chamber and the first developing agent-accommodat-
ing chamber are arranged so that positions 1n a vertical direc-
tion of the developing chamber, the second developing agent-
accommodating chamber and the first developing agent-
accommodating chamber are lowered sequentially 1n an order
of the developing chamber, the second developing agent-
accommodating chamber and the first developing agent-ac-
commodating chamber.

4. The developing device according to claim 3, wherein the
first developing agent-accommodating chamber 1s arranged
on a same side as the developing chamber with respect to the
second developing agent-accommodating chamber, as
viewed from the vertical direction.

5. The developing device according to claim 1, further
comprising an elastic plate configured to be detlectably
deformable, one end portion of the elastic plate being sup-
ported by a lower wall portion of the second developing
agent-accommodating chamber,

wherein the elastic plate 1s supported by the one end por-
tion so that another end portion of the elastic plate 1s
located at a position above the one end portion.

6. The developing device according to claim 1, wherein the
first developing agent-accommodating chamber 1s adjacent to
a lower portion of the developing chamber.

7. A developing device comprising:

a developing agent-holding body rotatable around a first
rotation axis extending 1n a first direction and configured
to hold a developing agent;

a housing provided with:

a developing chamber configured to accommodate the
developing agent-holding body, and a supplying
roller rotatable around a second rotation axis extend-
ing in the first direction and configured to supply the
developing agent to the developing agent-holding
body;

a first developing agent-accommodating chamber con-
figured to accommodate the developing agent and
arranged at a position below the developing chamber;
and

a second developing agent-accommodating chamber
which 1s arranged adjacent to the developing chamber
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and adjacent to an upper portion of the first develop-
ing agent-accommodating chamber;

a first rotating member comprising a first shaft extending in
the first direction and a first wing connected to the first
shaft and elastically deformable, and configured to
rotate so that the first wing slidably contacts with an
inner surface of the first developing agent-accommodat-
ing chamber and to supply the developing agent to the
second developing agent-accommodating chamber; and

a second rotating member comprising a second shaft
extending 1n the first direction and a second wing con-
nected to the second shait and elastically deformable,
and configured to rotate so that the second wing slidably
contacts with an inner surface of the second developing
agent-accommodating chamber and to transport the
developing agent in the second developing agent-ac-
commodating chamber toward the developing chamber;

wherein the first rotating member 1s disposed so that a
virtual vertical surface including the second rotation
axis of the supplying roller intersects a rotation trajec-
tory of the first wing of the first rotating member;

wherein the second rotating member 1s disposed so that the
second shait of the second rotating member 1s positioned
above the first shaft of the first rotating member and
below the second rotation axis of the supplying roller in
a vertical direction; and

wherein the second rotating member 1s disposed so that the
second shaft of the second rotating member 1s positioned
on a side opposite to the first rotation axis of the devel-
oping agent-holding body with respect to the virtual
vertical surface including the second rotation axis of the
supplying roller.

8. The developing device according to claim 7, wherein a
volume of the second developing agent-accommodating,
chamber 1s smaller than a volume of the first developing
agent-accommodating chamber.

9. The developing device according to claim 7, wherein the
developing chamber, the second developing agent-accommo-
dating chamber and the first developing agent-accommodat-
ing chamber are arranged so that positions 1n a vertical direc-
tion of the developing chamber, the second developing agent-
accommodating chamber and the first developing agent-
accommodating chamber are lowered sequentially 1n an order
of the developing chamber, the second developing agent-
accommodating chamber and the first developing agent-ac-
commodating chamber.

10. The developing device according to claim 9, wherein
the {first developing agent-accommodating chamber 1s
arranged on a same side as the developing chamber with
respect to the second developing agent-accommodating,
chamber, as viewed from the vertical direction.

11. The developing device according to claim 7, further
comprising an elastic plate configured to be detlectably
deformable, one end portion of the elastic plate being sup-
ported by a lower wall portion of the second developing
agent-accommodating chamber,

wherein the elastic plate 1s supported by the one end por-
tion so that another end portion of the elastic plate 1s
located at a position above the one end portion.

12. The developing device according to claim 7, wherein
the first developing agent-accommodating chamber 1s adja-
cent to a lower portion of the developing chamber.

13. A developing device, comprising:

a housing configured to accommodate a developing agent;

a developing roller rotatable around a first rotation axis
extending 1n a first direction and configured to hold a
developing agent;
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a supplying roller rotatable around a second rotation axis
extending 1n the first direction and configured to supply
the developing agent to the developing roller;

a first agitator comprising a first shait extending in the first
direction and a first wing connected to and rotatable
around the first shaft, configured to transport the devel-
oping agent, and disposed so that a virtual vertical sur-
face including the second rotation axis of the supplying
roller intersects a rotation trajectory of the first wing of
the first agitator; and

a second agitator comprising a second shaft extending in
the first direction and a second wing connected to and
rotatable around the second shatt, configured to trans-
port the developing agent transported by the first agitator
to the supplying roller, and disposed so that the second
shaft 1s positioned above the first shait of the first agita-
tor 1n a vertical direction and on a side opposite to the
first rotation axis of the developing roller with respect to
the virtual vertical surface including the second rotation
axis of the supplying roller.

14. The developing device according to claim 13,

wherein the housing 1s provided with a first accommodat-
ing chamber configured to accommodate the first agita-
tor and a second accommodating chamber configured to
accommodate the second agitator, and

wherein a lowermost portion of the second accommodat-
ing chamber 1s positioned above a lowermost portion of
the first accommodating chamber 1n the vertical direc-
tion.

15. The developing device according to claim 14,

wherein the housing 1s further provided with a developing
chamber configured to accommodate the developing
roller and a supplying roller, and

wherein a lowermost portion of the developing chamber 1s
positioned above the lowermost portion of the second
accommodating chamber 1n the vertical direction.

16. The developing device according to claim 13,

wherein the housing 1s provided with a first accommodat-
ing chamber configured to accommodate the first agita-
tor and a second accommodating chamber configured to
accommodate the second agitator, and

wherein a lowermost portion of the second accommodat-
ing chamber 1s positioned above the first shaft of the first
agitator in the vertical direction.

17. The developing device according to claim 16,

wherein the housing is further provided with a developing
chamber configured to accommodate the developing
roller and a supplying roller, and

wherein a lowermost portion of the developing chamber 1s
positioned above the lowermost portion of the second
accommodating chamber 1n the vertical direction.

18. The developing device according to claim 13,

wherein the housing 1s provided with a first accommodat-
ing chamber configured to accommodate the first agita-
tor and a second accommodating chamber configured to
accommodate the second agitator, and
wherein a partitioning member 1s provided between the
firstaccommodating chamber and the second accommo-
dating chamber.
19. The developing device according to claim 18, wherein
the partitioning member 1s an elastic member.
20. The developing device according to claim 19, wherein
the elastic member 1s a film.
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